INTRODUCTION AND REPRESENTATION OF THE MAIN RESULT
We study the nonlinear stability of a class of stationary, spherically symmetric solutions of the Vlasov Poisson (V-P) equation in The "Jeans Theorem" implies that any stationary solution f o of the V-P system must take the form where is the local energy and is the modulus of the angular momentum. The relation (5) was rigorously proved provided the spherical symmetry of f o is pre-assumed [4] . The family of stationary solutions under consideration corresponds to models of polytropic gas spheres, namely, and K > 0 is a normalization factor.
ON NONLINEAR STABILITY OF POLYTROPIC GALAXIES
With the substitution where 7o = Ufo, equation (2) , (3), (8) (10) .
The class of stationary solutions f = f o considered in this paper are compactly supported in the phase space The corresponding E-F solutions ~o which we consider are called Esolutions. These are regular solutions of (10) , satisfying
The stationary solution f o itself is not necessarily regular since k in (8) may take negative values. A survey of results on the E-F equations was given in [15] . A complete characterization of the solutions of the E-F equation was given in [4] , [5] , [13] . In section 2 we provide a short survey of relevant results regarding E-solutions of the E-F equation. The [7] and [8] . However, there are very few rigorous mathematical proofs of stability (cf. [6] ).
The essential difficulty behind a rigorous mathematical proof is the degenerate Hamiltonian structure of the Vlasov-Poisson Eq. Thus, an investigation of the spectral properties of the linearized equation and a proof of linear stability is not sufficient to guarantee Lyapunov stability. A non-linear approach, based on the energy-Casimir method, was applied by several authors [10] , [9] but a successful rigorous stability, based on this method, was obtained only for certain cases of stationary solutions of the Vlasov-Poisson Eq. with electrostatic potential (the plasma case), c.f. [6] , and [11] . An An attempt to provide a rigorous stability proof by an adaptation of the energy-Casimir method for non-trivial energy dependent equilibria of the gravitational V-P was introduced by Wan [14] . However, Wan A way out of this assumption is given in the present paper. The price paid, however, is in the weaker definition of stability which will be used.
We shall restrict ourselves to spherically symmetric perturbations, where f = f (r, v, x~v). This assumption can be relaxed in the case k = 0 (i.e. nonrotating Galaxies), while numerical evidence indicates that some rotating Galaxies (k; ~ 0) are unstable for non-spherically symmetric perturbations. This suggests that the present result is not too far from optimal.
Formulation of the main result
We will consider, throughout the paper, stationary E-solutions subject to which, via (11) (14) , and induced by a regular (E-solution) of the E-F equation (12) . Then 
functional is used in section 4 and yields a variational formulation of the E-F equation. In this section we also lay the foundation for the proof of Theorem 1.2 (5) for perturbations supported on a fixed bounded domain. In section 5 we remove this restriction and obtain uniform estimates, independent of the support of the perturbations. We then summarize all these results in section 5.2 to obtain the proof of Theorem 1.2 and, through which, the proof of the main result Theorem 1.1.
THE EMDEN-FOWLER EQUATION: AUXILIARY RESULTS
The solutions § = ~(r) considered in this paper are E-solutions of the Emden-Fowler equation (10) [4] , [3] , [5] and [13] . We introduce the detailed proofs for completeness. Lemma (2) .M(Rl(e)) > Mo -e. Then, by Lemma 5.3 where the last inequality in (124) follows from M E rli since R > Ro by Lemma 
